INTRODUCTION
The carotenoids constitute the largest class of naturally occurring pigments and have attracted the attention of chemists and biologists since 1831, when an yellow coloring agent named -carotene was isolated from the carrot (Daucus carota) for the fi rst time. Many treatises have been devoted to the almost 1000 cis-trans carotenoid isomers characterized in nature (Britton, 1984 (Britton, , 1985 (Britton, , 1986 (Britton, , 1989 (Britton, , 1991 . Most have 40 carbon atoms, less than 10% are hydrocarbons, most have oxygen functions, and some are conjugated with sugars and other molecules. Major provitamin A in mammals are -carotene and -carotene, although -carotene and approximately 50 other carotenoids also show some nutritional activity. Carotenoids are synthesized in plants from acetyl-coenzyme A by a series of well-defi ned condensations reactions. The synthesis of carotenoids does not occur in animal tissue; however, when those pigments are ingested in the diet, the animals deposit or modify their basic structure (Olson, 1989) .
Most cancers that are common nowadays are not caused by the products of modern industry, but by the lifestyle, especially the diet. The scientifi c literature is consistent in evidences that it is possible to reduce the risk of acquiring some types of cancer by eating a variety of vegetables and fruits (Steinmetz & Potter, 1996; Federmann & Federmann, 2000) . The types of vegetable or fruit that most often appear to be protective against cancer are raw vegetables, followed by allium, carrots, green vegetables, cruciferous vegetables, and tomatoes. Substances present in vegetables and fruit that may help protect against cancer, and their mechanisms, include, allium compounds, fl avonoids, protease inhibitors, saponins, phytosterols, carotenoids, vitamins, selenium and dietary fi ber. Increment in vegetable and fruit consumption, include also benefi ts against cardiovascular disease, diabetes, stroke, obesity, diverticulosis, and cataracts (Peto et al., 1981) .
In a previous paper this research group has reviewed crude plant extracts and chemically defi ned molecules with potential antitumor activity for mammary (Moura et al., 2001) , cervical (Moura et al., 2002) and ovarian neoplasias (Silva et al., 2003) , as inhibitors of HMG CoA reductase (Gonçalves et al., 2000) , central analgesic activity (Almeida et al., 2001) , employed in prevention of osteoporosis (Pereira et al., 2002) , for the treatment of Parkinson's disease (Morais et al., 2003) , with antileishmanial (Rocha et al., 2005) , hypoglycemic , antiinfl ammatory activity (Falcão et al., 2005 , Barbosa-Filho et al., 2006a , inhibitors of the enzyme acetylcholinesterase (BarbosaFilho et al., 2006b) , inhibitors of the angiotensin converting enzymes (Barbosa-Filho et al., 2006c) , giardicidal (Amaral et al., 2006) , and antileprotic activity (Barbosa-Filho et al., 2007) .
This work aims at presenting the main natural sources of carotenoids, which include the series -, -, -, -and -carotene.
MATERIAL AND METHODS
An extensive literature search was carried out using the Chemical Abstract, Biological Abstract and in the data bank of the University of Illinois in Chicago -NAPRALERT (Acronym for NAtural PRoducts ALERT), updated to March 2000.
The keywords used (in various combinations) in the search were: plants natural products, carotenoids, alpha-, beta-, gamma-, delta-and epsilon-carotene. The references found in the search were then consulted.
Consultation of various types of literature resulted in the elaboration of a list of occurrence of alpha-, beta-, gamma-, delta-and epsilon-carotene in plants and other organisms. For details the original references should be consulted.
Source of carotenoids
Carotenoids are found almost everywhere in nature, but particularly among organisms that bask in the sun. Those interesting compounds, most of which show a yellow to red color, have attracted the attention of chemists and biologists since at least the early 1800s. The colored compounds in plants and microorganisms were extracted and purifi ed, and in time their structures were determined. Many treatises have been devoted to these compounds (Isler, 1971 ) the most comprehensive revision were presented by Briton (Britton, 1984 (Britton, , 1985 (Britton, , 1986 (Britton, , 1989 (Britton, , 1991 .
We encountered 690 carotenes reported in the literature, 477 are found to be -carotene, 144 -carotene, 43 -carotene, 22 -carotene and 4 -carotene, so 310 are found in Dicotyledons, 122 Monocotyledons, 76 algae, 44 Gymnosperms, 22 ferns and allies, 8 lichens, 5 fungi, 4 bacteria and 2 insects.
Orange vegetables, such as carrots, sweet potatoes, winter squash, and pumpkin, are relatively rich sources of -carotene, as are some fruits, including papaya, mango and cantaloupe. Because of the interest of carotenoids in preventing many types of cancer, it is also important to know which specifi c plants keep the greatest number of them. We found that Calendula arvensis, C. offi cinalis, Citrus paradise, Daucus carota and Diospiros kaki biosynthesize -, -, --and -carotenes (Table 1) . 
Species Family Group
Carotene series Reference Granado et al., 1992 Bureau & Bushway, 1986 Pospisilova, 1959 Takagi, 1985 Khachik et al., 1999 Wu et al., 1992 Bauer & Demirovska, 1982 Gusakova, 1983 Zechmeister et al., 1932a Zechmeister et al., 1932b Banaszkiewicz et al., 1963 Goodwin, 1954 Toth & Szabolics,1981 Movchan, 1960 Baszynski, 1954 Bureau & Bushway, 1986 Deli et al., 1996 Czinkotai et al., 1989 Biacs et al., 1993 Rodrigues et al.,1988 Mosquera et al., 1992 Mosquera et al., 1994 Mosquera et al., 1993 Gregory et al., 1987 Rao, 1967 Subbarayan & Cama, 1964 Topuriya, 1990 Giri et al., 1980 Yamamoto, 1964 Strocchi et al., 1977 Bureau & Bushway, 1986 Malachi et al., 1974 Shim et al., 1994 Kudritskaya et al., 1983 Cladonia amaurocraea Granado et al., 1992 Rao, 1967 Bureau & Bushway, 1986 Coxon et al., 1973 Rhodes & Hall, 1975 Chandra & Nair, 1997 Barth et al., 1995 Vega et al., 1996 Species Family Group
Bromelia fastuosa
Bromeliaceae M √ √ Bobbio & Scamparini, 1980 Bryocaulon divergens Stereocaulaceae L √ √ Czeczuga & Olech, 1990 Bufo calamita Bufonidae FR √ √ Czeczuga, 1983 Caesalpinia japonica Fabaceae D √ Imamura et al., 1980 Calendula arvensis Asteraceae D √ √ √ √ Baraud, 1958 Calendula officinalis Asteraceae D √ √ √ √
Carcinus maenas
Carotene series Reference α-C β-C γ-C δ-C ε-C Van Breemen, 1996 Sun, 1994 Sato, 1992 Mok et al., 1976 Czygan & Herboth, 1976 Toth et al., 1995 Koch et al, 1991 Buishand & Gabelman, 1978 Baruffaldi et al., 1981 Sarma & Sarma, 1978 Nishi et al., 1974 Davallia solida Sources of alpha-, beta-, gamma-, delta-and epsilon-carotenes: A twentieth century review 
